Objective: Eating disorders are prevalent among adolescents with type 1 diabetes (T1D). We examined the clinical utility of the Diabetes Eating Problem SurveyRevised (DEPS-R), a brief self-report questionnaire developed for patients with T1D, to identify at-risk adolescents. We aimed to determine whether a positive DEPS-R screen was predictive of a formal diagnosis of an eating disorder as per the DSM-V. In addition, we assessed whether other variables including psychosocial characteristics and diabetes conflict were associated with an abnormal DEPS-R screen.
cents with T1D and DE behaviours present a diagnostic challenge, as they often engage in behaviours that are not captured by standard screening tools. Previous studies have found that standard DE screening tools, such as the SCOFF questionnaire, detect a similar prevalence of DE between adolescents with T1D and age-matched peers. 16, 17 Still, a substantial number of youth with T1D engage in insulin omission and/or restriction, which is not accounted for in these studies. Furthermore, screening tools aimed at diagnosing DE within the general population often focus on behaviours that are inherent to diabetes management, such as reading food labels and monitoring intake of macronutrients. Studies have demonstrated that generic screening tools cannot accurately detect the presence of eating disorders in patients with T1D, compared to screening tools designed specifically for T1D individuals. 6 Furthermore, deliberate insulin omission was found to be the most common behaviour to promote weight loss after dieting in adolescents with T1D. 2 Therefore, any screening tool that does not explicitly assess these behaviours may result in an underestimate of disordered eating practices.
We aimed to assess the clinical utility of the DEPS-R survey in detecting DE behaviours in adolescents with T1D and to examine the clinical and psychosocial factors associated with a positive DEPS-R screen. We hypothesized that a positive DEPS-R screen was associated with disordered eating and warranted referral to a specialized eating disorder team for further evaluation and assessment of an eating disorder as defined by the DSM-V.
| ME THODS
This was a cross-sectional study. Inclusion criteria were that participants were 12 to 17 years old with a diagnosis of T1D from this tertiary centre. All patients who attended the outpatient diabetes clinic meeting, the inclusion criteria over a 6-month period, were invited to participate in the study. F I G U R E 1 Flow of participants through study. ED, eating disorder These items were selected based on the expert opinion of the multidisciplinary diabetes team and the most common conflicts routinely described in clinic visits.
| Measures
Parents received a separate questionnaire with additional items about annual household income, marital status and caregiver medical history, including diagnoses of anxiety and depression. Other studies have found a relationship between low socioeconomic status, parental health problems, and comorbid medical conditions and the development of psychosocial issues in adolescents with TIDM.
We searched for a correlation between any these variables and disordered eating behaviours. Parents were asked the same questions as patients about conflict around diabetes management, which were scored in the same manner.
| Statistical analysis
Independent two-tailed Student's t tests assessed differences in mean values between the DEPS-R-positive and DEPS-R-negative groups. Mann-Whitney U tests were used for assessing differences in values for variables that were not normally distributed.
Chi-squared tests were used to assess differences in proportions between groups. Logistic regression analyses were used to identify predictors of a positive DEPS-R screen. Variables significant at the bivariate level were entered into the regression model and subsequently removed at P > 0.20 in a backward elimination strategy; the Hosmer-Lemeshow statistic was used to determine model fit. All results were analysed using spss v.25 statistical software (IBM Corp., Armonk, NY). Figure 1 shows the flow of subjects that were approached and the number of participants who had accepted to enrol at this study. Clinical characteristics of participants are summarized in Table 1 . There were no significant differences in age, body mass Adolescents who reported higher conflict scores categorized from 0 to 2, 3 to 5 and above 5, presented with a higher median [IQR] DEPS scores of 8 [4-11.7 ], 16 [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] and 28 [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] , respectively, as shown in Figure 2 .
| RE SULTS
In the final logistic regression model, female gender, older age and a higher child-reported conflict score remained as independent risk factors for a positive DEPS-R screen. Other variables included in the model were HbA1C and parent conflict score (Table 2 ).
| D ISCUSS I ON
Identifying T1D youth at risk for developing DE can be very challenging as the standard criteria for the general population may not apply to patients with diabetes. The DEPS-R screening tool has been previously validated in T1D adolescents. However, it is currently not used as a standard screening assessment in practice guidelines. By using the DEPS-R, the prevalence of DE behaviours detected among our T1D youth was similar to that of other reported studies among the diabetic population. 22, 23 Variable prevalence rates have been reported in the literature, and this is likely due to the heterogeneity of screening tools that are used to detect disordered eating in patients with T1D.
In our study, we defined a positive screen as threshold score >20, TA B L E 1 Clinical characteristics between participants with positive and negative DEPS-R scores service; and from those, four participants met the DSM-V criteria for a DE diagnosis. This gives a low specificity of 25% and a PPV of 0.33.
The higher the PPV, the better is the screening tool. Nevertheless, as half of participants refused the formal assessment ED, this value may be falsely low. It is possible that the participants who declined the referral are the ones with a confirmed DE. Despite the fact that our findings did not demonstrate high specificity using the score DEPS-R ≥20, a positive screen provided an excellent for detecting at-risk participants who require closer monitoring along with the allied health team in the routine clinical setting.
In our study, a prior diagnosis of depression or anxiety was not associated with DE behaviours. Other studies have shown that young adults with T1D who screened positive for DE have more severe depressive symptoms. 25, 26 Neither of these studies used screening tools that were specific to the T1D population when looking at the prevalence of DE. Bachle et al, found that a minority of young adults with depressive symptoms met DSM-V criteria for depression, which may account for why no association was seen in our study. 27 Interestingly, our findings showed a strong correlation between the degree of parent-and child-reported conflict around diabetes management and a positive DEPS-R screen. This relationship had been demonstrated by others who used the Diabetes Family Conflict Scale to assess the degree of conflict. 18 Others have found that family cohesion is associated with healthy weight control practices within the T1D population. 10 Eilander et al 11 found that parental distress around diabetes care was associated with higher HbA1c levels. The questions selected to assess for conflict in our study were a small subset of questions taken from the Family and Diabetes
Conflict Scale and therefore have not been validated and should be interpreted with caution. However, since our measure of conflict was relatively brief, it may be a practically useful tool to identify family conflict.
Our findings did not identify a relationship between BMI-Z scores and DE behaviours in this cohort. There is conflicting evidence regarding the relationship between BMI and DE in the literature. Some studies have found that increased BMI is associated with the onset of DE and persistence of DE behaviours over time. 12, 28 Others have demonstrated that increased BMI was not associated with DE; however, associations were found between negative attitudes about body shape and the desire to lose weight. 29 Our findings support the idea that BMI-Z scores are a less important predictor for DE among youth with T1D, and that clinical assessments should focus more on adolescents' perceptions about their weight.
With respect to diabetes control, several reports have looked at the association between DE and HbA1c as a surrogate for diabetes control, and results have been inconsistent. A meta-analysis performed by Young et al showed that worse glycaemic control was associated with DE behaviours. Our results confirmed a significant association between DE and suboptimal glycaemic control, which has only been observed in studies using diabetes adapted screening tools in comparison with those using screening tools for a general population. 4 We found that a higher HbA1c was an independent predictor of a positive DEPS-R screen and, therefore, more DE be- Our study is one of the first studies to assess whether higher DEPS-R scores are predictive of meeting DSM-V criteria for an eating disorder. Despite identifying T1D youth at risk of DE, a DEPS-R score ≥20 was not specific for a DSM-V diagnosis of an eating disorder. Future research should evaluate the DEPS-R threshold scores that are predictive of meeting the DSM-V criteria for any eating disorder. This is important clinically, as adolescents who are identified as having DSM-V diagnoses can be appropriately managed by an eating disorder team. Follow-up studies are needed to further assess whether early identification and specialized management of eating disorders lead to a lower DEPS-R score and improved glycaemic control.
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